The prevalent notion of the receptive field (RF) of a frog retinal ganglion cell is still that formulated by Barlow (1953) : a we&defined excitatory center responding either to the onset or the offset of illumination, or to both, concentrically surrounded by a silent zone of inhibitory net effect counteracting all ganglion cell discharges. Correspondingly, the Griisser and Grlsser-Cornehls (1973) model involves two mechanisms: (1) an excitatory (center) mechanism (on, off or on-off) and (2) a purely inhibitory one always acting to suppress impulse discharges, never producing any. Both mechanisms are described as spatially Gaussian-distributed around a common midpoint, but given the lower peak and wider spread of the inhibitory mechanism, they add up to an excitatory center (ERF) plus inhibitory surround (IRF). This is in sharp contrast to the RF arrangement in the retina of e.g. the cat (Kuffler, 1953) and of many other vertebrates, where stimulation of the RF periphery not only antagonizes center responses, but also evokes complementary (surround) responses.
We shall here use the terms ~~~~~~r~~~ and lateral inhibition for a surround mechanism which exciusively acts to suppress any impulse discharges from the ganglion cell, and the term responsive for a surround mechanism which may in itself cause the ganglion ceii to fire (the responsive surround may of course in addition be anfffgon~f~c to the center). The Barlow RF model has been questioned earlier, notably by Keating and Gaze (1970) and Morrison (1975a, b) who were able to elicit spikes by stimulation outside the apparent RF center in off-center and on-off-center cells respectively. Zhukov (1980) found alternating inhibitory and facilitator zones in the surround, using moving stimuli. However, the question of a responsive surround has remained controversial. First, when the periphery of the RF is stimulated, it is unavoidable that the center is simultaneously stimulated to a degree difficutt to assess (by stray light and, possibly, by direct illumination of the tails of the center sensitivity distribution). Secondly, apparent surround responses may in fact originate in the green rods, known to form excitatory receptive fields much larger than the center proper mediated by cones or red rods (Biickstriim and Reuter, 1975) . Thirdly, the occurrence of surround responses in the different classes of the Maturana, Lettvin et al. (1960) classification has not been systematically explored.
In the present work we show that a responsive surround, antagonistic to the center, but distinct from the inhibitory surround, is indeed a normal feature of the RFs of all the ganglion cell classes l-4, In some class 1, 2 and 3 cells this creates an on-off-center, off-on-surround organization with superposed inhibitory on and off mechanisms.
METHODS

Recording and stimulation
Spike thresholds and response patterns were recorded extracellularly from the eyecup of Rana remporaria. Through a two-channel optical system, where filters could be independently inserted, different stimuli were presented against different backgrounds. For a fuller account of recording and stimulation techniques, see Donner and Reuter (1968) and Biickstrom et al. (1978) .
In this work it was particularly important to be sure that responses evoked by stimulation of different, more or less distant points on the retina actually originated in the same cell. As the ratio spike
